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SESSION PROPOSAL 9
ANALYSING CLINICAL TRIALS DISRUPTED BY THE COVID-19 PANDEMIC
Richard A Emsley, Institute of Psychiatry, Psychology and Neuroscience , King’s College London

Description of Session:
Background: There is a threat to the validity of clinical trials that were underway before COVID-19 pandemic and
that were affected by the pandemic response. Complications may arise from pandemic-related operational challenges
such as site closure, travel limitations and interruptions to the supply chain for the investigational product, or from
health-related challenges such as COVID-19 infected trial participants. Many studies were paused and recruitment
restarted without due consideration of whether all studies should restart, or required changes in sample sizes,
potentially leading to huge research waste. There is also a need for solutions to practical and statistical issues (e.g.
increased intercurrent events such as missing data) that have arisen from the virus and its sequelae.
Session proposal: The National Institute of Statistical Sciences Ingram Olkin Forum Series on Unplanned Clinical
Trial Disruptions brought together groups of clinical trialists and statisticians to consider these challenges. This
session will highlight some of these challenges and their proposed statistical solutions discussed at the forum. It will
feature three speakers who will present a summary of the findings on three distinct topics. The session will finish
with a panel discussion with the speakers and an opportunity for audience participation.
Speakers and talks:
Kelly Van Lancker, Johns Hopkins Bloomberg School of Public Health
Potential estimands and estimators for clinical trials impacted by COVID-19
Some of these complications lead to unforeseen intercurrent events in the sense that they affect either the
interpretation or the existence of the measurements associated with the clinical question of interest. The ICH E9(R1)
Addendum on estimands provides a rigorous basis to discuss potential pandemic-related trial disruptions and embed
them in the context of study objectives and design elements. In this talk, we focus on the use of the hypothetical
strategy and to a lesser extent the treatment-policy strategy to frame clinical questions in the presence of the
unforeseen intercurrent events due to the COVID-19 pandemic. For their estimation, we will consider different causal
inference and missing data methods such as multiple imputation and (augmented) inverse probability weighting. We
describe the features of a stylized trial in neuroscience, and how it may have been impacted by the pandemic. This
stylized trial will then be re-visited by discussing the changes to the estimand and the estimator to account for
pandemic disruptions.
Diane Uschner, George Washington University.
Randomization tests to address disruptions in clinical trials
The COVID-19 pandemic had numerous consequences for ongoing clinical trials. People around the globe restricted
their daily activities to minimize contagion, which led to missed visits and cancelling or postponing of elective
medical treatments. For some clinical indications, COVID-19 may lead to a change in the patient population or
treatment effect heterogeneity. We will measure the effect of the disruption on randomization tests and derive a
methodological framework for randomization tests that allows for the assessment of clinical trial disruptions. We
show that randomization tests are robust against clinical trial disruptions in certain scenarios, namely if the disruption
can be considered an ancillary statistic to the treatment effect. As a consequence, randomization tests maintain type I
error probability and power at their nominal levels.
Richard Emsley, King's College London, United Kingdom
Frequentist and Bayesian approaches to rescuing disrupted trials
We illustrate the challenges posed by many randomised trials that were paused at the onset of the COVID-19
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We illustrate the challenges posed by many randomised trials that were paused at the onset of the COVID-19
pandemic. We introduce a hypothetical randomised trial to compare second line therapies in Type 2 Diabetes in
people for whom a first line treatment with Metformin has been unsuccessful. The study will compare Metformin +
Sulfonylurea with Metformin + New drug. The trial was paused after 60% of the participants had been recruited, and
follow-up is completed on all these participants. Before deciding whether or not to restart the study, the trial team
should ask: Should we restart recruitment, and are any changes required to the planned sample size? Should we
analyse the data that has been collected and draw appropriate conclusions? Can we change the design to an adaptive
or group sequential design and incorporate an unplanned interim analysis? How will we account for changes in the
patient population, the intervention delivery or the outcome measures? We consider two alternative trial designs: a
frequentist design, focussed on type-1 error control, and a Bayesian decision-theoretic design with a utility function
to show that it controls the type-1 error rate and has suitable power properties to fit the regulatory environment. The
answers to the above questions vary according to the original design. We show that in a frequentist design, we can
switch to a group-sequential design with appropriate error control and perform an interim analysis, and we can
consider changes to the trial operating characteristics without unblinding the data. We show that the Bayesian design
can incorporate an unplanned interim analysis, and incorporate changes through appropriately specified loss
functions.
Contributors:
Kelly Van Lancker, Johns Hopkins Bloomberg School of Public Health, USA
Diane Uschner, George Washington University, USA
Richard Emsley, Department of Biostatistics and Health Informatics, Institute of Psychiatry, Psychology and
Neuroscience, King’s College London, London, UK
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